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LPA SHELF AND LPA TYPE SWITCHING METHOD FOR A MOBILE 

COMMUNICATION BASE STATION 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[1] The present invention relates to a mobile communication system, and more 
particularly, to a linear power amplifier (LPA) shelf in which a plurality of LPA types are 
supported with one LPA shelf according to each LPA installation and the number of 
frequency assignments (FAs) supported, 

2. Background of the Related Art 

[2] Generally, a base station for a mobile communication system includes a LPA 
installed in a shelf. The LPA is used to amplify signals which are transmitted to subscribers 
on the basis of respective communication sectors. 

[3] FIG. 1 is a view schematically illustrating a configuration of a related art base 
station for a mobile communication system. Referring to FIG. 1, the base station includes a 
wireless device 100, a digital processing device 110, a BTS interconnection network (BIN) 
120 and a processor 130. 

[4] The wireless device 100 processes a wireless signal for a wireless terminal In 
other words, the wireless device 100 includes a band-pass filter (BPF) 102, a high power 
amplifier (HP A) 104, an LPA 106 and an RF transceiver 108. The wireless device 100 
performs a common air interface (CAI) process, a wireless signal transmission/reception 
function, an RF signal up/down conversion function, an RF signal power amplification 
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function and a wireless noise rejection function. The digital processing device 110 performs 
a channel coding/ decoding related function, an interface function according to the sectors, 
and an analog common function for modulation/ demodulation. 

[5] The BIN 120 routes packet data in the base station. In other words, the BIN 
120 performs functions of routing and transmitting/receiving traffic information between 
the digital processing device 110 and a control station, as well as routing and 
transmitting/receiving control information between the processor 130 and the control 
station. The processor 130 controls the base station and functions to receive and divide 
TOD information of a global positioning system (GPS). According to the number of 
frequency assignments (FAs) and failure of LP A, 1:1 type, redundancy type and 2 way 
combiner type are respectively applied to an LPA shelf of the base station configured as 
discussed above. 

[6] FIG. 2 is a view schematically illustrating a configuration of a related art LPA 
shelf of a redundancy LPA type. Referring to FIG. 2, the LPA shelf to which the 
redundancy LPA type is applied comprises an LPA unit 200 and a switch unit 210. The 
switch unit 210 includes two switches 214 and 218 positioned at the front and back of the 
LPA unit 200. 

[7] The LPA unit 200 includes tiiree LPAs (i.e., LPAl 200a, LPA2 200b and 
LPA3 200c) and a redundancy LPA (i.e., LPA4 200d). The redundancy LPA can be 
substituted for one abnormally performing LPA of the three LPAs 200a, 200b and 200c. 
When an LPA is performing abnormally, it is said to be in an abnormal state. Here, the 
LPAl, the LPA2 and the LP A3 cover an alpha sector, a beta sector and a gamma sector. 
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respectively. In other words, signals to be transmitted to the alpha sector, the beta sector 
and the gamma sector are amplified by the LPAl 200a, the LPA2 200b, and the LP A3 200c, 
respectively. If one of among the three LPAs 200a, 200b and 200c is in an abnormal state, 
the redundancy LP A, (i.e., LPA4 200d) is substituted for the abnormal LPA in order to 
maintain coverage. 

[8] For example, in case the LPAl 200a is in an abnormal state and cannot 
amplify signals to be transmitted to the alpha sector, the 3:4 switch 214 and the 4:3 switch 
218 are switched from the LPAl 200a to the redundancy LPA4 200d. Accordingly, the 
signal to be transmitted to the alpha sector is inputted to the LPA4 200d and amplified to a 
predetermined level. 

[9] As described above and shown in Figure 2, the switch unit 210 comprises the 
3:4 switch 214 and the 4:3 switch 218. The 3:4 switch 214 is positioned at the front and 
back of the LPA unit 200 and inputs the signals for each sector to corresponding LPAs, and 
the 4:3 switch 218 switches the amplified signals outputted from the LPA unit 200 to 
transtnit them to corresponding sectors. At this time, the switch unit 210 switches the 
signals to the LPA4 200d if the LPA for amplifying the signals for each sector in the 
abnormal state. 

[10] Generally, one LPA accommodates 2 FAs. If the subscriber capacity of the 
corresponding base station increases or the number of FAs increases to 3 or 4 due to the 
change of the external environment, the LPA shelf changes to a 2 way combiner type as 
shown in FIG. 3. In this case, the LPA shelf provided with the related art redundancy type 
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should be removed from the base station and replaced with a LPA shelf of a 2 way combiner 

type. 

[11] FIG. 3 is a view schematically illustrating a configuration of the LPA shelf 
of a related art 2 way combiner type. Referring to FIG. 3, the LPA shelf of 2 way combiner 
type comprises a signal dividing unit 300, an LPA unit 310 and a signal combining unit 320. 

[12] The signal dividing unit 300 provides the signals for each sector to the 
corresponding LPAs, via paths divided into a first path and a second path. The signal 
dividing unit 300 includes a first signal divider 300a, a second signal divider 300b and a third 
signal divider 300c. Signals that are to be transmitted to an alpha sector, a beta sector and a 
gamma sector are inputted to the first signal divider 300a, the second signal divider 300b and 
the third signal divider 300c, respectively. Each of the signal dividers 300a, 300b and 300c 
comprises an internal switch for separately providing the signals via at least two divided 
paths. 

[13] In the LPA unit 310, each of the alpha, beta and gamma sectors are 
provided with two LPAs. In other words, the LPA unit 310 comprises an LPAl 312a and 
an LPA2 312b for amplifying the signal to be transmitted to the alpha sector, an LPA3 314a 
and an LPA4 314b for amplifying the signal to be transmitted to the beta sector and an 
LPAS 316a and an LPA6 316b for amplifying the signal to be transmitted to the gamma 
sector. From the above description and considering that the LPA shelf of 2 way combiner 
type used in case the subscriber capacity increases and the number of FAs is 3 or 4, those 
skilled in the art will understand that two LPAs covering each sector are provided with 
respect to each sector. 
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[14] The signal combining unit 320 combines the amplified signals according to 
the sectors. The signal combining unit 320 receives the amplified signals via two paths for 
each sector and combines two amplified signals provided by the corresponding two LPAs 
into one signal. The signal combining unit 320 includes a first signal combiner 320a, a 
second signal combiner 320b, and a third signal combiner 320c, which are used to combine 
each sector signal. 

[15] For example, in an exemplary embodiment where an output signal of the 
alpha sector is 60 watts and the number of allocated FAs is two, the LP A shelf of the 
redundancy type accommodates 30 watts per one FA. In the LPA shelf of the 2 way 
combiner type shown in FIG. 3, at least 3 FAs should be allocated. If the number of 
allocated FAs is 4, the LPA shelf of the 2 way combiner t5^e accommodates 15 watt per one 
FA. When the first signal divider 300a receives the signals to be transmitted to the alpha 
sector, gains of the signals each of which has 15 watts (W) are amplified via two paths by the 
LPAl 312a and LPA2 312b and then combined using a phase combination method by the 
first signal combiner 320a, thereby outputting signals with a total of 30 W. 

[16] If either the LPAl 312a or the LPA2 312b changes to an abnormal state in 
the LPA shelf of the 2 way combiner type, the signal dividing unit 300 and the signal 
combining unit 320 can disconnect the corresponding paths, so that the loss due to signal 
division and signal combination is prevented. While an entire gain is maintained constantly, 
the output per FA decreases to half the gain. Accordingly, although service areas according 
to the FAs of sectors are reduced, the service is not stopped, so that the redundancy LPA, 
shown in FIG. 2, for preventing the service from being stopped is not required. 
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[17] However, since the related LPA shelf itself is configured to be adaptable to 
respective LPA tj^es, the LPA shelf must be removed from the base station and another 
LPA shelf must be substituted for the LPA shelf whenever an external situation occurs. 

[1 8] In addition, in the prior art, since the base station should be turned off so as 
to substitute the LPA shelf, the service is stopped for a long time until the LPA self is 
replaced completely. There is also a loss of manpower due to the physical replacement of 
the LPA shelf. 

SUMMARY OF THE INVENTION 

[19] An object of the invention is to solve at least the above problems and/or 
disadvantages and to provide at least the advantages described hereinafter. 

[20] Accordingly, the present invention is directed to an LPA shelf and LPA type 
switching method for a mobile communication base station that substantially obviates one or 
more problems due to limitations and disadvantages of the related art 

[21] An object of the present invention is to provide an LPA shelf for a mobile 
communication base station, capable of supporting a plurality of aU LPA types with one 
LPA shelf 

[22] Another object of the present invention is to provide a method of managing 
an LPA shelf according to an external situation. 

[23] Further another object of the present invention is to provide a method for 
switching LPA type from one LPA type to another LPA type according to an external 
situation in an LPA shelf. 
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[24] To achieve these objects and other advantages and in accordance with the 
purpose of the invention, as embodied and broadly described herein, an LPA shelf for a 
mobile communication base station controls a path of at least one sector signal according to 
LPA types determined by LPA installation and the number of frequency assignments (FAs), 
provides the at least one sector signal to corresponding LPAs via the controlled path, and 
amplifies the at least one sector signal to a predetermined level to output the at least one 
amplified sector signal. 

[25] In another aspect of the present invention, an LPA shelf for a mobile 
communication base station comprises: a signal dividing means for setting paths of at least 
one sector signal received according to LPA types determined by LPA installation and the 
number of FAs, the signal dividing means including a first signal divider, a second signal 
divider and a third signal divider; a first switch means connected to the signal dividing 
means, for switching a first sector signal provided via a first path of the set paths to a 
corresponding LPA; a phase adjusting means connected to the first and second signal 
dividers, for adjusting a phase of a second sector signal so as to correspond to the first sector 
signal, the second sector signal being provided via a second path of the set paths; a first LPA 
type conversion means connected to the third signal divider and the first switch means, for 
converting the LPA type; a LPA means connected to the first switch means, the phase 
adjusting means and the first LPA type conversion means, for amplifying at least one sector 
signal provided from the first switch means, the phase adjusting means and the first LPA 
type conversion means to a predetermined level; a second switch means connected to the 
LPA means, for switching to operate together the first switch unit; a second LPA type 
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conversion means connected to the LPA means, for switching to operate together the first 
LPA type conversion means; and a signal combining means connected to the LPA means 
and the second LPA type conversion means, for combining the at least one sector signal 
amplified by the LPA means according to respective sectors. 

[26] The LPA shelf according to claim 2, wherein the LPA installation is 
recognized by open collector signals generated from the respective LPAs. The LPA type is 
any one selected from the group consisting of a 1:1 type, a redundancy type and a 2 way 
combiner type. The signal dividing means and the signal combining means connect the first 
path and disconnect the second path if the LPA type is of a 1:1 type or a redundancy type. 
The signal dividing means and the signal combining means simultaneously connect the first 
path and the second path if the LPA type is a 2 way combiner type. 

[27] The phase adjusting means delays the phase of the second sector signal 
transmitted to the second path by an amount of delayed phase caused when the first sector 
signal passes through the first and second switch means. If the determined LPA type is a 
redundancy type, the LPA means comprises three LPAs and a redundancy LPA, the three 
LPAs corresponding to the respective sectors, the redundancy LPA being substituted for an 
abnormal LPA of the three LPAs. If the determined LPA type is a 2 way combiner type, the 
LPA means comprises six LPAs having two LPAs corresponding to the sector signals 
inputted via two paths per each sector. 

[28] The first LPA type conversion means is switched to either the signal 
dividing means or the first switch means according to the determined LPA type. The second 
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LPA type conversion means is switched to either the signal combining means or the second 
switch means according to the determined LPA type. 

[29] In another aspect of the present invention, a method for managing an LPA 
shelf for a mobile communication base station comprises the steps of: (a) setting paths of at 
least one sector signal received according to LPA types determined by LPA installation and 
the number of FAs; (b) switching a first sector signal provided via a first path of the set 
paths to a corresponding LPA; (c) adjusting a phase of a second sector signal so as to 
correspond to the first sector signal, the second sector signal being provided via a second 
path of the set paths; (d) amplifying at least one sector signal provided via either the first 
path or the second path to a predetermined level; (e) switching the at least one amplified 
sector signal; and (f) combining the at least one amplified sector signal according to the 
sectors. 

[30] The method further comprises the steps of: (g) determining a current LPA 
type according to the LPA installation; and (h) determining a to-be-changed LPA type based 
on the current LPA type and the number of the FAs. If the LPA type is a 1:1 type and a 
redundancy type, the path of the at least one sector signal is set to only the first path. If the 
LPA type is a 2 way combiner type, the path of the at least one sector signal is 
simultaneously set to the first and second paths. 

[31] A method for switching LPA type of a mobile communication base station 
comprises the steps of: (a) determining a to-be-changed LPA type based on a current LPA 
type and the number of FAs according to open collector signals generated from each LPA; 
and (b) switching the LPA type according to the determined LPA t5^e. 



9 



[32] The method for switching the LPA type of the mobile communication base 

station further comprises the steps of: (c) if the current LPA type is a redundancy type and 
simultaneously 3 or more FAs are required so that the redundancy type is to be switched to a 
2 way combiner type, simultaneously connecting first and second paths of a signal dividing 
means; (d) simultaneously connecting a second path of a first LPA type conversion means 
and a second path of a second LPA type conversion means, respectively; and (e) 
simultaneously connecting first and second paths of a signal combining means. 

[33] The method further comprises the steps of: (f) if the redundancy type is 
switched to the 2 way combiner type, delaying a phase of a second sector signal transmitted 
to the second path by an amount of delayed phase caused when a first sector signal passes 
through first and second switch means. 

[34] The method further comprises the steps of: (g) if the present LPA type is a 
2 way combiner type and simultaneously 3 or less FAs are required so that the 2 way 
combiner type is to be switched to a redundancy type, connecting a first path of a signal 
dividing means and disconnecting a second path of a signal dividing means; (h) connecting a 
first path of a first LPA type conversion means and a first path of a second LPA type 
conversion means, respectively; and (i) connecting a first path of a signal combining means 
and disconnecting a second path of a signal combining means. 

[35] The method further comprises the steps of: (j) if the current type is a 
redundancy type and simultaneously the open collector signals are not received from a 
redundancy LPA so that the redundancy type is switched to a 1:1 type, connecting a first 
path of a signal dividing means and disconnecting a second path of a signal dividing means; 
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(k) connecting a second path of a first LPA type conversion means and a second path of a 

second LPA type conversion means, respectively; and (1) connecting a first path of a signal 
combining means and disconnecting a second path of a signal combining means. The open 
collector signals are generated whenever each LPA is installed. 

[36] In another aspect of the present invention, an amplifer shelf for a mobile 
communication base station, the amplifier shelf comprises a signal that sets paths of at least 
one sector signal received according to ampKfier characteristics and the signal includes a first 
signal divider, a second signal divider, and a third signal divider. A first switch coupled to 
the signal that switches a first sector signal provided via a first path of set paths to a 
corresponding amplifier. A phase adjuster coupled to the first and second signal dividers, 
that adjusts a phase of a second sector signal so as to correspond to the first sector signal, 
the second sector signal being provided via a second path of the set paths. A first amplifier 
type converter coupled to the third signal divider and the first switch that converts the 
amplifier type. An amplifier coupled to the first switch, the phase adjuster and the first 
amplifier type converter that amplifies at least one sector signal provided from the first 
switch, the phase adjuster and the first amplifier type converter to a predetermined level. A 
second switch coupled to the amplifier that switches to operate together the first switch. A 
second amplifier type converter coupled to the amplifier that switches to operate together 
the first amplifier type converter; and a signal combiner coupled to the amplifier and the 
second amplifier type converter that combines the at least one sector signal amplified by the 
amplifier according to respective sectors. 
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[37] Additional advantages, objects, and features of the invention will be set 
forth in part in the description which follows and in part will become apparent to those 
having ordinary skill in the art upon examination of the following or may be learned from 
practice of the invention. The objects and advantages of the invention may be realized and 
attained as particularly pointed out in the appended claims. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[38] The invention will be described in detail with reference to the following 
drawings in which like reference numerals refer to Uke elements wherein: 

[39] FIG. 1 is a view schematically illustrating a configuration of a related art 
base station for a related art mobile communication system; 

[40] FIG. 2 is a view schematically illustrating a configuration of a related art 
LPA shelf of a redundancy LPA type; 

[41] FIG. 3 is a view schematically illustrating a configuration of a related art 
LPA shelf of 2 way combiner type; 

[42] FIG. 4 illustrates an exemplary configuration of an LPA shelf for a mobile 
communication base station in accordance with a preferred embodiment of the present 
invention, in which the LPA shelf can support a plurality of LPA types; and 

[43] FIG. 5 is a flowchart illustrating an exemplary method of switching an LPA 
type to another LPA type in the LPA shelf for the mobile communication base station 
according to a preferred embodiment of the present invention. 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[44] FIG. 4 illustrates an exemplary configuration of an LPA shelf for a mobile 
communication base station in accordance with an exemplary embodiment of the present 
invention, in which the LPA shelf can support a plurality of LPA types. Referring to FIG. 4, 
the LPA shelf can include a signal dividing unit 400, a first switch unit 410, a LPA unit 430, a 
second switch unit 440, a signal combining unit 450, a phase adjusting unit 420, a first LPA 
type conversion unit 460a and a second LPA type conversion unit 460b. In this exemplary 
embodiment, the first switch unit 410 is provided with a 3:4 switch and the second switch 
unit 440 is provided with a 4:3 switch. Also, the first LPA type conversion unit 460a is 
provided with an SPDTl (Single Port Double Terminal) and the second LPA type 
conversion unit 460b is provided with an SPDT2. 

[45] The signal dividing unit 400 includes a first signal divider, a second signal 
divider and a third signal divider, which receive three sector signals, i.e., an alpha sector 
signal, a beta sector signal and a gamma sector signal, respectively. Here, the first, second 
and third signal dividers are depicted by 400a, 400b and 400c, respectively. The fijrst signal 
divider, the second signal divider and the third signal divider have internal switches within 
them and set a first path and a second path. 

[46] The first path is a path a-b, and the second path is a path a-c. According to 
the LPA types, the signal dividing unit 400 may simultaneously connect the first and second 
paths or may connect the first path and disconnect the second path. In other words, if the 
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LPA type is the 1:1 type or the redundancy type, the first path is connected and the second 
path is disconnected. Meanwhile, if the LPA type is the 2 way combiner type, the first path 
and the second path are connected at the same time. Those skilled in the art will realize that 
these connections may be made physically (e.g. wire) or they may be wireless (e.g. radio 
communications), without departing from the spirit and scope of the claimed invention. 

[47] The 3:4 switch 410 is connected to each of the first paths (i.e., the paths a-b) 
of the first, second and third signal dividers 400a, 400b 400c and switches to provide the 
LPA unit 430 with the first sector signals transmitted via the first paths. The phase adjusting 
unit 420 is connected to the second paths (i.e., the paths a-c) of the first and second signal 
dividers 400a and 400b and includes first and second phase adjusters 420a and 420b. The 
phase adjusting unit 420 delays the phases of the second sector signals provided via the 
second paths by an amount of delayed phase which is caused while the first sector signals 
provided via the first paths are passing through the 3:4 switch 410 and the 4:3 switch 440. 

[48] Accordingly, the first and second sector signals inputted to the signal 
combining unit 450 maintain the same phase. The phases of the first and second sector 
signals are identically maintained (or maintained within a prescribed range) so as to 
maximally enhance the outputs of the sector signals outputted from the signal combining 
unit 450 when the signal combining unit combines the signals using the phase combination 
method. 

[49] In this exemplary embodiment, it should be noted that the phase adjusting 
unit 420 is not connected to the second path of the third signal divider 400c. Instead, the 
SPDTl 460a is connected to the second path of the third signal divider 400c. The time for 
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which the first sector signal provided via the first path passes through the 3:4 switch 410 is 
almost identical to that for which the second sector signal provided via the second path 
passes through the SPDTl 460a. Therefore, since the phases of the sector signals are 
identical to each other (or so small as to not require any additional phase compensation, it is 
unnecessary to install an additional phase adjusting unit in the second path. 

[50] The SPDTl 460a is connected to the third signal divider 400c and the 3:4 
switch 410 and connects the first path (i.e., the path b-a) and the second path (i.e., the path 
c-a) according to LPA types. In other words, if the LPA type is the redundancy type, the 
first path of the SPDTl 460a is connected. If the LPA type is the 1:1 type or the 2 way 
combiner type, the second path of the SPDTl 460a is connected. 

[51] The LPA unit 430 ampKfies the sector signals provided according to each 
LPA type. The LPA unit 430 includes six LPAs, i.e., an LPAl 432a, an LPA2 432b, an 
LPA3 434a, an LPA4 434b, an LPA5 436a and an LPA6 436b. In this exemplary 
embodiment, the LPAl 432a and the LPA2 432b ampUfy the alpha sector signal and the 
LPA3 434a and the LPA4 434b ampUfy the beta sector signal. The LPA5 436a amplifies the 
gamma sector signal. In addition, the LPA6 436b amplifies corresponding sector signals 
instead of other LPAs in an emergency if the LPA type is the redundancy type. The LPA6 
436b amplifies the gamma sector signal if the LPA type is the 2 way combiner type. 

[52] The LPAl 432a, die LP A3 434a and the LPA5 436a are connected to the 
3:4 switch 410, and the LPA2 432b and the LPA4 434b are connected to the phase adjusting 
unit 420. The LPA6 436b is connected to die SPDTl 460a. 
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[53] AdditionaUy, the respective LPAs 432a, 432b, 434a, 434b, 436a and 436b 
contained in the LPA unit 430 may include their own processors. The respective LPAs 
generate an open collector signal and provide it to an upper block (e.g., the controller of the 
base station) via a control signal line. 

[54] The 4:3 switch 440 performs a switching operation to allow the sector 
signals amplified by the LPA unit 430 to provide them to the signal combiner 450. The 4:3 
switch 440 is connected to tiie LPAl 432a, the LPA3 434a and die LPAS 436a. 

[55] The SPDT2 460b has a front end (terminal a) connected to the LPA6 436b 
and a rear end (terminals b and c) connected to the 4:3 switch 440 and the third signal 
combiner 450c of the signal combining unit 400. In the same manner as the SPDTl 460a, 
the SPDT2 460b also connects the first path a-b and the second path a-c according to the 
LPA types. In other words, if the LPA type is the redundancy type, the first path of the 
SPDT2 460b is connected. If the LPA type is the 1:1 type or the 2 way combiner type, the 
second path of the SPDT2 460b is connected. 

[56] The signal combining unit 450 includes a first signal combiner 450a, a 
second signal combiner 450b and a third signal combiner 450c. The signal combining unit 
450 combines the first sector signals provided via the first path and the second sector signals 
provided via the second path using the phase combination method to thereby output one 
sector signal. This can be applied if the LPA type is 2 way combiner type. If the LPA type 
is the 1:1 type or the redundancy type, the sector signals are passed through only one path of 
two paths by the signal combining unit 450. 
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[57] The first signal combiner 450a, the second signal combiner 450b and the 
third signal combiner 450c have internal switches, respectively. The respective paths are 
classified into first paths b-a and second paths c-a. Accordingly, each of the signal 
combiners 450a, 450b and 450c may connect either or both of the first and second paths. 

[58] The various exemplary methods of managing the LPA shelf configured as 
above will be described. First, if the LPA type is the redundancy type, the LPA2 432b and 
LPA4 434b are not operated. Accordingly, the signal dividing unit 400 connects the first 
paths of the signal dividers 400a, 400b and 400c while it disconnects the second paths 
thereof. Additionally, the signal combining unit 450 connects the first paths of the 
respective signal combiners 450a, 450b and 450c while it disconnects the second paths 
thereof. At this time, the SPDTl 460a and die SPDT2 460b connect the first paths to 
activate the redundancy LPA (i.e., the LPA6 436b). 

[59] The respective sector signals are input to the 3:4 switch 410 via the first 
paths of the signal dividers 400a, 400b and 400c. The 3:4 switch 410 switches to allow the 
respective sector signals to be provided to the corresponding LPAs. Here, the respective 
sector signals are inputted to any one of the LPAl 432a, the LP A3 434a and the LPA5 436a. 

[60] The LPAl 432a, die LPA3 434a and the LPA5 436a ampUfy die respective 
sector signals to a predetermined level and then provide the amplified sector signals to the 
4:3 switch 440. The respective sector signals switched by the 4:3 switch 440 are outputted 
via the first paths of the signal combining unit 450. 

[61] If any one of the LPAl 432a, die LPA3 434a and die LPA5 436a is in an 
abnormal state, the 3:4 switch 410 and the 4:3 switch 440 change the previously connected 
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paths to connect to the redundancy LPA (i.e., the LPA6 436b). If the LPA type is the 2 way 
combiner type, aU of the LPAl 432a, the LPA2 432b, the LP A3 434a, the LPA4 434b, the 
LPA5 436a and the LPA6 436b operated. 

[62] Accordingly, the signal dividing unit 400 connects the first paths and the 
second paths of the signal dividers 400a, 400b and 400c at the same time. The signal 
combining unit connects the first paths and the second paths of the signal combiners 450a, 
450b and 450c at the same time. The SPDTl 460a and the SPDT2 460b make the LPA6 
436b to be operated as an LPA for amplifying the gamma sector signal by connecting the 
second paths. 

[63] Thus, the respective sector signals are divided by the signal dividers 400a, 
400b and 400c and provided via the first and second paths. The first and second sector 
signals provided via the first and second paths are amplified to a predetermined level by each 
of the LPAs 432a, 432b, 434a, 434b, 436a and 436b. The phases of the first sector signals 
provided via the first paths are delayed while the first and sector signals pass through the 3:4 
switch 410 and the 4:3 switch 440. To compensate for the delayed phases, the phase 
adjusting unit 420 delays the phases of the second sector signals provided via the second 
paths by an amount of the delayed phase of the first sector signals provided via the first 
paths. 

[64] The amplified first and second sector signals are transmitted to the signal 
combining unit 450 via the 4:3 switch 440 and the SPDT2 460b, or are direcdy transmitted 
to the signal combining unit 450. The signal combining unit 450 combines the first and 
second sector signals using the phase combination method to output one sector signal. An 
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exemplary method of switching each LPA type in the LPA shelf for an exemplary mobile 
communication base station as configured above. 

[65] FIG. 5 is a flowchart illustrating an exemplary method of switching one 
LPA type to other LPA types in the LPA shelf of an exemplary embodiment for a mobile 
communication base station. Referring to FIG. 5, an external situation is recognized (S511). 
The step S511 can be performed by the controller contained in the base station having the 
LPA shelf, although those skilled in the art will recognize that in other embodiments, step 
S511 may be performed in another controller within the system. An exemplary external 
situation may include an LPA installation and the number of FAs. As described in FIG. 4, 
each of the LPAs 432a, 432b, 434a, 434b, 436a and 436b includes its own processor. If each 
LPA is installed and is in a normal mode, an open collector signal is generated and provided 
to the upper block via the control signal line. The upper block may be a controller of the 
base station. 

[66] Accordingly, the current LPA type is determined based on the open 
collector signal provided from each LPA. For example, in one scenario, if the open collector 
signals are provided only from the LPAl, the LPA2 and the LP A3, the current LPA type is 
determined as the 1:1 type. In another scenario, if the open collector signals are provided 
from all of the LPAl to LPA6, the current LPA type is determined as the 2 way combiner 
type. In another scenario, if the open collector signals are provided from the LPAl, the 
LP A3, the LPAS and the LPA6, the current LPA type is determined as the redundancy type. 

[67] The controller of the base station can calculate the number of FAs by 
checking the subscriber capacity through a signal interchange with the wireless terminal. If 
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the subscriber capacity increases with an increase of the subscribers, the controller of the 
base station increases the number of FAs. If the number of the FAs is 3 or more, the LPA 
type should be changed to the 2 way combiner type. Conversely, if the number of FAs is 3 
or less, the LPA type should be changed to the 1:1 type or the redundancy type. 

[68] Considering the LPA installation and the number of the FAs, the LPA type 
that is to be changed is determined. When the LPA types are determined, the controller of 
the base station (or another controller in another location) may include the software for 
changing the LPA type to the determined LPA type according to the LPA types. If the 
current type of LPA is the redundancy type or the 1:1 type and 4 FAs are allocated due to an 
increase in the number of the FAs, the LPA type is changed to the 2 way combiner type. 
Also, if the current type is the 2 way combiner type and 2 FAs are allocated due to an 
decrease in the number of the FAs, the LPA type is changed to the redundancy type or the 
1:1 type. 

[69] As a collective result of checking the recognized external situation, if the 
LPA type is to be changed to the 1:1 type, the software for changing the LPA type to the 1:1 
type is executed (S513). In other words, the first paths of the signal dividing unit 400 are 
connected and the second paths of the signal dividing unit 400 are disconnected (S515). 

[70] In addition, the second paths of the SPDTl 460a and the SPDT2 460b are 
respectively connected (S517). Since the second paths of the SPDTl 460a and the SPDT2 
460b are connected, the LPA6 436b (i.e., the redundant LPA) is not operated. At the same 
time, the first paths of the signal combining unit 450 are connected while the second paths 
are disconnected (S519). Accordingly, the sector signals are amplified by the corresponding 
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LP As according to the changed 1:1 type and the amplified sector signals are outputted. As 
the checking result of the step S513, if the LPA type is to be changed to the redundancy 
type, the software for changing the LPA typt to the redundancy type is executed (S521). 

[71] Accordingly, the first paths of the signal dividing unit 400 are connected, 
while the second paths thereof are disconnected (S523). In addition, the first paths of the 
SPDTl 460a and the SPDT2 460b are respectively connected (S525). Since the first paths of 
the SPDTl 460a and the SPDT2 460b are connected, if any one of the LPAl 432a, die 
LPA3 434a and the LPA5 436a is operated in an abnormal state, the LPA6 436b of the 
redundancy type is operated instead of the abnormal LPA. At the same time, the first paths 
of the signal combining unit 450 are connected while the second paths thereof are 
disconnected (S527). 

[72] According to the changed redundancy type, the sector signals are input to 
the six LPAs 432a, 432b, 434a, 434b, 436a and 436b via the two paths and then amplified 
therein. The signal combining unit 450 combines the sector signals according to the sectors 
to output one sector signal according to the respective sectors. As the checking result of 
step S513, if the LPA type is to be changed to the 2 way combiner tjrpe due to an increase in 
the number of the FAs, the software for changing the LPA type to the 2 way combiner type 
is executed. Accordingly, the first and second paths of the signal dividing unit 400 are 
connected at the same time (S529). In addition, the second paths of the SPDTl 460a and 
the SPDT2 460b are connected (S531). Since the second paths of the SPDTl 460a and the 
SPDT2 460b are connected, the LPA6 436b is operated as an LPA for amplifying the 
gamma sector signal. The first and second paths of the signal combining unit 450 are 
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connected at the same time (S533). As described above, the LPA type can be changed to the 
corresponding LPA type according to the LPA type determined based on the LPA 
installation and the number of the FAs. 

[73] According to an exemplary embodiment of the LPA shelf for the mobile 
communication base station, since a plurality of LPA types are all supported with one LPA 
shelf, the LPA type can be changed to the desired LPA type by connecting or disconnecting 
the corresponding LP As without any degradation of performance caused when the LPA 
type is changed. In addition, it is unnecessary to replace the LPA shelf and the cost and the 
time required to replace the LPA shelf can be also reduced. This feature permits the waste 
of human resources to be effectively reduced. 

[74] Further, according to the LPA shelf for the mobile communication base 
station of the present invention, when increasing the number of the FAs and changing the 
LPA configuration in the base station according to a wireless environment, the loss or risk, 
which is caused when the service is stopped so as to change the LPA shelf, can be 
minimized, so that the base station can be managed in a flexible manner. 

[75] It will be apparent to those skilled in the art that various modifications and 
variations can be made in the present invention. Thus, it is intended that the present 
invention covers the modifications and variations of this invention provided they come 
within the scope of the appended claims and their equivalents. 

[76] The foregoing embodiments and advantages are merely exemplary and are 
not to be construed as limiting the present invention. The present teaching can be readily 
applied to other types of apparatuses. The description of the present invention is intended 
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to be illustxative, and not to limit the scope of the claims. Many alternatives, modifications, 
and variations will be apparent to those skilled in the art. In the claims, means-plus- function 
clauses are intended to cover the stmctures described herein as performing the recited 
function and not only structural equivalents but also equivalent structures. 
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